Introduction
In western Canada, the province of British Columbia generates 90% of its electricity by hydropower, of which 45 % came from the Columbia River. The interannual variability of the accumulated snow in the Columbia basin affects the water supply and hence the hydropower from this river. The purpose of this paper is to examine the interannual variability of the accumulated snow in the Columbia basin, in relation to E1
The ENSO index used was the Nifio 3.4 region (5øN-5øS, 170ø-120øW) SST anomalies (SSTA), as computed by National Oceanic and Atmospheric Administration (NOAA). From 1950 to 1999, NOAA monthly SST fields [Reynolds and Smith, 1994; Smith et al., 1996] were obtained for the Pacific. The original 2 ø by 2 ø resolution SST data were combined into 4 ø by 4 ø gridded data. The NOAA PNA index was the standardized amplitude from a rotated principal component analysis of the 700 mbar height anomalies [Barnston and Livezey, 1987] .
In the Columbia basin, 20 stations with long records of snow water equivalent (SWE) data collected around April 1 of each year were selected ( Figure 1 and Table 1 ). Three other highelevation stations in the vicinity (Yellowhead, McGillivray Pass, and Park Mountain) were added to supplement the relatively few high-elevation stations with long records. All stations in Table 1 (1958, 1964, 1966, 1969, 1970, 1973, 1977, 1983, 1987, 1988, 1992, 1995 , and 1998) and 10 La Nifia winters (1950, 1955, 1956, 1971, 1974, 1976, 1985, 1989, 1996, and 1999) during the period of 1950-1999, where for brevity, we used 1958 to denote the 1957-1958 winter. Similarly, using ñ0.5 standard deviation as the threshold for defining high/low PNA winters from the linearly detrended winter PNA index, we obtained 13 high PNA winters (1958, 1960, 1961, 1963, 1970, 1977, 1978, 1981, 1983, 1986, 1987, 1992 , and 1998) and 14 low PNA winters (1950, 1952, 1956, 1965, 1966, 1969, 1971, 1972, 1979, 1982, 1988, 1989, 1997, and 1999 
Influence of El Nifio/La Nifia Events
From the linearly detrended SWE data at each station the SWEA from the E1 Ni•o years were averaged together, yielding the composite SWEA for E1 Nifio years. These and the composites for the La Ni•a years are shown in Table 1 
Influence of the PNA
Composites for high and low PNA years were also computed (Table 1) , with the composite SWEA for high PNA years being negative for all stations and those for low PNAs being positive for all stations (except for Yellowhead, where it was essentially zero). The ratio of the composite for low PNA relative to the (absolute value of the) composite for high PNA (Figure 4) showed that for all stations the ratio was below 1, indicating 1970, 1977, 1960, 1993, 1984, 1981, 1992, 1958, and 1987, while the 10 years of highest SWEA (starting with the highest) were 1972, 1997, 1974, 1967, 1999, 1971, 1956, 1975, 1976, and 1982. From the SSTA (linearly detrended, with climatological monthly mean removed) we computed composite monthly SSTA pictures by averaging the monthly SSTA from the 10 years of lowest SWEA and from the 10 years of highest SWEA.
To test the statistical significance of the composites, a Monte Carlo experiment with 1000 random shuffles of the SSTA fields was carried out: For each calendar month, 10 of the 50 SSTA fields from the years 1950-1999 were randomly selected and averaged to give a composite field. From 1000 such random composites, the fiftieth largest absolute value (for each grid point and for each calendar month) was chosen from the set of 1000 composites to represent the 5% significance level. Figure 5 shows the evolution of the composite SSTA from March in the preceding year to February in the low SWEA year, with the areas significant at the 5% level shaded. Even when there are no true signals, one would expect -5% of the total area of the composite maps to be shaded from pure chance. The percentages of total area shaded for the various months are 4% (January preceding year), 13% (February), 10% (March), 11% (April), 16% (May), 14% (June), 2% (July), 5% (August), 6% (September), 7% (October), 12% (November), 10% (December), 9% (January), and 17% (February) (Figure 5 only displays the last 12 of these months). Thus there is an absence of significant signals prior to February, preceding year, and during July to September. During February to June, preceding year, there are significant SSTA in the western tropical Pacific and in the eastern central equatorial Pacific (the classical E1 Nifio warm region) (Figures 5a-5d) . The significant SSTA patterns during November to February (Figure 5i-51) are relatively stable. The pattern, with cool SSTA in the Aleutian Low region and warm SSTA off western Canada, first arose in October, strengthened in November, then weakened gli•htlv in Inn]inn/hofnro intonci%,ing again in February. This SSTA pattern is consistent with the high PNA, which has an intensified Aleutian Low (generating more upwelling of cooler subsurface waters) and a higher pressure region over western Canada. (Of course, the PNA signal is manifested much stronger in the 700 mbar height anomalies than in the SSTA.) Figure 6 shows the evolution of the composite SSTA for the high SWEA years. The percentages of total area shaded for the various months are 7% (January, preceding year), 11% (February), 9% (March), 19% (April), 37% (May), 39% (June), 42% (July), 45% (August), 52% (September), 52% (October), 52% (November), 49% (December), 50% (January), and 52% (February) (with only the last 12 of these displayed in Figure  6 ). These percentages are, in general, much higher than those from the low SWEA years ( Figure 5 ) and are well above the 5% expected from random noise. The shaded areas in Figure  6 started in the tropics, and as the months progressed, the signals became stronger in the higher latitudes. By May, a La Nifia cool SSTA pattern is clearly visible in Figure 6c . In contrast to the E1 Nifio pattern found in Figure 5 , which faded out by July, the La Nifia pattern in Figure 6 continued to strengthen well into winter. 
Summary and Conclusion

